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PABOYASA ITPOI'PAMMA JUCHIUITVINHBI
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JIUCT COI'JIACOBAHHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBHH C TPEBOBAHUAMUI ®EJEPAJIBHOI'O
I'OCYZAPCTBEHHOI'O OBPA3OBATE/IbHOI'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHNA (@I'OC BO)

24.03.01 PakeTHbIe KOMIIEKChI H KOCMOHABTHKA
rog, Habopa rpynmsl: 2025

Iporpammy CoCTaBuUII:

Kadenpa A4 CTAPTOBBIE U TEXHUYECKHWE KOMITJIEKCHI PAKET U
KOCMUYECKUX AIIITAPATOB
Menuxoe Kupuin BiaguciaBoBud, cTapiivi rperofaBareb

ITporpamma paccMoTpeHa

Ha 3acefiaHuu Kadenpbl-pa3paboTunKa

paboueii mporpammel A4 CTAPTOBBIE I TEXHUYECKHUE KOMIIVIEKCBI PAKET 1 KOCMUUYECKHUX
ATITIAPATOB

3apenyromuii Kadeapoit Aazpees O.B., K.T.H.

ITporpamma paccMoTpeHa
Ha 3aceJjaHUM BBIMTyCKarolleid kadenpbl

A4 CTAPTOBBIE 1 TEXHUYECKHNE KOMIIVIEKCBI PAKET 1 KOCMMNYECKHUX AIIIIAPATOB

3apenyromuii kKaeapoit Auzpees O.B., K.T.H.




PABOYASA ITPOI'PAMMA JUCHUIIINHbBI
TEPMOYIIPYT'OCTbD KOHCTPYKHI/Iﬁ

Pa3pennbl padoueii mporpaMmel

1. HEJIN OCBOEHUA JUCHIATTJINHBI

2. MECTO JUCHIMIVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA I COOEP)KAHUE JUCHUIIJINHBI

4. ®OPMBI KOHTPOJII OCBOEHUA ONCLUITIINMHBI

5. YYHEBHO-METOJWYECKOE U THO®OPMAIIMNOHHOE OBECIIEUEHUE NVUCHUITJIMHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUWE OVCLHUITIIMHBI

ITpunoxxenus K padoyeil nporpaMMe JUCIUILTHHBI
o TIpunoxenue 1. AHHOTaLWs paboueii porpamMMel

o TIpunoxenue 2. TexHOMOTUU U GOPMBI 00yUeHUST
o [Ipunoxenue 3. @oHABI OLIEHOYHBIX CPEJICTB



1. EJIN OCBOEHUA ITNCIAILIMHbBI
Llespi0 OCBOEHUS JUCLIUTIIVHEI SIB/ISIETCS. JOPMHUPOBaHKE CIeAYIOLUX KOMIIeTeHLHH:

IMK-3.2 — CmnocobeH MPOBOAUTH pacyeTHYI0 W SKCIIEPUMEHTATBbHYI0 OTPAabO0TKy AWHAMUKA W TIPOYHOCTU
KOHCTPYKIMM U3/1e/TMi PaKeTHO-KOCMUYeCKOW TeXHUKU

@DOpMUPOBAHUIO KOMIIETEHLIUH CITYKUT [JOCTH)KEHUE CIeAYIOLINX Pe3y/IbTaToB 00pa30BaHus:
IIK-3.2

3HAHUSL:

Ha YPOBHe TIpe/iCTaB/IeHUs 3HaThb TUTIOBBIE TIOCTAHOBKHY 3a/jad TePMOYIIPYTOCTH, 0COOeHHOCTH MTPOYHOCTHBIX
pacueToB B YCIOBUSIX TEPMOCHUJIOBOTO Harpy KeHus;

Ha YpOBHe BOCIIPOW3BeJeHUsI 3HaThb TPOCTelIle MeTOAbl pacyeTa HarpsKeHHO-[ehopMUPOBaHHOTO
COCTOSIHUSI TUTIOBBIX 3/IEMEHTOB KOHCTPYKLIMHU TPU TePMO-MeXaHUUeCKUX BO3[eHCTBUSX;

Ha YpPOBHe TTOHUMAaHUsI 3HaTh OCHOBHEBIE YPaBHEHUsS] TEPMOYIIPYTOCTH, aHAIUTHUECKUE U YMCTeHHbIE METO/bI
WX pelleHus;

YMeHUs1:

TeopeTHYecKHe: MCIO0Ib30BaTh W3yueHHble MeTOAbl [JIsi pellieHHsl TIPUK/IafHBIX 3a7ad TepMOIPOUHOCTH U
TEPMOYTIPYTOCTH;

TpaKTUUeCcKUe: OIpeJesisATh HarpsbkeHus, JedopMalyyd U TiepeMelleHUs] 3/71eMeHTOB KOHCTPYKLUM TIpU
JEeUCTBUY CTAl[IOHAPHBIX U HeCTallMOHAPHBIX TeMITepaTyPHBIX Harpy30K, OLleHHUBATh MTPOYHOCTb KOHCTPYKIUHU TIPH
BO3/IEVICTBUU JaHHBIX (DAKTOPOB;

HABBIKU:

TIPOBeleHHsI IPUK/IaZHBIX PACUETOB TePMONPOYHOCTH THITOBBIX KOHCTPYKLIUH;

aHa/M3a pe3y/bTaTOB PaCcueToB TEPMOIIPOYHOCTH ¥ TEPMOYIIPYTOCTH.



2. MECTO AMCIHUII/IMHBI B CTPYKTYPE OOII BO

Iuctpnmaa TEPMOYIIPYTOCTh KOHCTPYKIIVH siBisiercs AUCIMIIMHON YacTH, (JOPMHpPYeMOii
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOLIEHHH 0;10Ka 1, IporpaMMbI TIOTOTOBKH 110 HaripasieHuto 24.03.01
PakemHble KOMN1EKChbl U KOCMOHABMUKA.

CopepkaHve  JUCLMIUIMHBL  SIBJISIETCS  JIOTUYECKUM  Ipojo/vkeHueM — auciviuiiH: BBICIITASL
MATEMATUKA, TEPMONHAMUKA.

[pesBapuTenbHBIE KOMIIETEHLIMH, COPMUPOBaHHBIE Y 00yYaroIierocs Ao Hauasla U3y4yeHus JUCLIUIUTUHBL:
¢ OIIK-1 — Criocob6eH MpUMeHSITh eCTeCTBeHHOHAYUHbIe U O0I[eMHKeHepPHbIe 3HaHHUS, METO/IbI

MaTeMaTU4yeCKOro aHaj/ii3a U MOZe/IMPOBAaHNA, TeOPETUYECKOI'0 X SKCII€EPUMEHTA/IbHOI'O NUCC/IeJ0BAaHWA B
HpOd)ECCHOHaHLHOfI AeATe/IbHOCTHU



3. CTPYKTYPA 1 COAEPXXKAHUE JUCIUIT/INHbI

OG6r11ast TPYZ0€MKOCTh JUCIIUIUIMHBI COCTaB/sieT 3 3.e., 108 u.

3.1. CopeprxaHue (AMAAKTUKA) JUCIUTUTAHBI
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Pazpen 1. Beegenue. 3ajaui ¥ MeTO/bI TEPMOYNIPYTOCTH H TePMONPOYHOCTH. VICTOUHUKM
4 8 TeMI1epaTypHOr0 Harpy)KeHUsi TeXHUUeCKUX CH-CTeM. Bi/bl HanpsbkeHHO-/e(OpMUPOBAHHOTO 15 10 10 0 5 25
COCTOSIHUS. Knaccucbuxauuﬁ 3a/ja4 TepMOYyTIpyroCcTy. HOBEAGHI/IE MarTepHasioB IpU MOBBIIEHHbIX
TeMIeparypax. MeTOAbI pelLleHus 3a4a4 TepMOIIPOYHOCTH ¥ TEPMOYITIPYTOCTH CUCTEM.
Paspen 2. OCHOBHBIE COOTHOLIEHHUs TepMoynpyrocTu. Teopus TemmeparypHoro usruta
NJIAaCTHH. 3aKOH ,H}OaMEJ'lH-HEI\/'IMElHa AJI1 TPEXMEPHOT0 Harps>KeHHOTO COCTOAHMA. CooTHo1eHust
MeXJy HanpsOKeHUsAMH 1 AECI)OPMEIL[I/IHMI/I B AeKapTOBOI‘/’I CucTeMe KoopanHar. YpaBHel-mn
4 8 PaBHOBECHS B HaNPsDKeHUSIX U nepeMeltieHNsiX OCHOBHBbIE [JOMNYILeHUsi TEOPUM TeMIIepaTypHOro 24 9 3 6 15 25
1431"1463 IJ1aCTUH, ypaBHEHl/lﬂ B yCl/lIIl/lﬂX U MOMEHTax, paapeu_larou_me ypaBHGHHﬂ B HEPGMQLLLQHPUIX
3.3 OcHOBHBIe BU/IbI TeMIONepeayl. YpaBHeHue TeryionpoBogHocTy 3.4 OcpeiHeHHbIe
YPaBHEHHs TeTJIOIIPOBOJHOCTH CTep)KHEl‘;I, 6anox u TIPSIMOYT'OJIBHBIX TIJIACTUH.
Paspen 3. TepMONPOYHOCTE U TEPMOYNPYTOCTh CTEPXKHEBBIX H 0a/I0UHBIX CHCTEM.
TemriepaTypHble HarpsDKeHUsI B CTEP)KHSIX. YDaBHeHHe PaBHOBECHs CTEP)KHSI TI07, ieHCTBHeM
TemriepaTypHoro Harpyxenusi Teopusi TemrieparypHoro usrnba 6anok. OCHOBHBIE JOMYILEHHS,
4 8 ypaBHeHHsl paBHOBeCHsl. YpaBHeHHe yNpyroi IMHUK, TPaHNUHbIe yCI0BUs AHATMTHYECKOe 44 23 10 13 21 25
pellieHHe ypaBHeHUs! YIPYrol TMHUM Ga/Ku 110/} BO3/|eHCTBIEM TeMIIepaTypPHOTO Harpy KeHus.
PereHye ypaBHeHuUst yripyroi TMHUM Oa/iKu IS TeMIlepaTypHOro Harpy>keHus MetozioM by6HoBa-
FEUIE[_)KI/IHE. OCOGEHHOCTI/I MEeTO/,a KOHEUHbIX 3JIEMEHTOB /I PelleHUs 3a/1a4 TepMOYIIPYTOCTH.
KoHeuHo-371eMeHTHOe pelleHHe 3a/aul TepMOYTIPYTOCTH [/Isi CTep)KHel 1 6asiokK.
Paspen 4. luHaMuyecKHe 3aaul TepMOYNPYyrocT. /liHaMuueckie ypaBHeHUs.
TEePMOYTIPYTOCTH B [J€KapTOBBIX KOOpAWHATaX. HE.‘CTBL[I/IOHapHBIe YPaBHEHHS TeTJIONIPOBOAHOCTH.
4 8 "YpaBHeHust AUHaAMHUKH TePMOYTIPYTHX CTep)KHel, 6aloK 1 MpsIMOYrO/bHBIX T/IACTHH. 25 10 3 7 15 25
OcpeziHeHHbIe YpaBHEeHMs! TETUIONPOBOAHOCTH i/l HECTALIOHAPHOTO c1yyvast AHa/IUTHYEeCKOoe
pelieHre JUHaMU4eCKUxX ypaBHex-mﬁ TepMOYTIpyrocTH 6anoK u TIpSIMOYTOJ/IbHBIX TIJIACTUH JJIst
CJIy4ast IIapHAPHOTo onupanwst. I1IpubmokeHHOe pelileHe MeTogoM By6HoBa-I"aepkuHa.
Bcero 3a 8 cemecTp 108 52 26 26 56 100
Bcero no gucuuninHe 108 52 26 26 56 100
3.2. JTabopaTopHbIii MPAKTHKYM
OonemMm,
No Homep 1 HaMeHOBaHuUe pasjesia
Tema /1a60paTOPHOro MPaKTHKyMa ayp.
n/n JIMCHUILIMHBI
JacoB
Paspen 2. OcHOBHBIe COOTHOLLEHUs |PellleHNe cTal[MOHapHBIX YpaBHEHU TETUIONPOBOJHOCTU U
1  |tepmoynpyrocty. Teopust TEePMOYTIPYTOCTH /1Jis HEOJHOPOAHOM IIaCTUHBI METOZIOM 6
TemrepatypHoro u3ruba riactud. |ByOHoBa-I'anepkuHa
PacueT HanpsDKeHWH B CTaTUUECKH OMpeieTMMoi Oajike Mo/
2 |Pa3zen 3. TepMONPOUHOCTh U JleficTBHeM JIMHEHHO M3MEHSIOLLerocs 1o JJ/IMHe Y TOJILIMHe 5
TEePMOYIIPYTOCThb CTeP>KHEBBIX U T10J14 TeMIieparyp
3 0anouHbIX CHUCTeM. PacueT mpoyHOCTH HepaBHOMEPHO HarpeToro I10 JJIMHe 8
COCTaBHOI'O CTePyKHS METOJ0M KOHEUHBIX 3/IEMEeHTOB
PerieHnie HecTal[MOHAapHBIX YPaBHEHU TETUIONPOBOJHOCTU U
Paspen 4. [lunamMuueckue 3a/jaun N
4 JVHaMUYeCKUX ypaBHeHHH TepMOYTIPYTOCTU /ISt 7
TepMOYTIPYTOCTH. o
HEeOZHOpOHOH banku MeTogoM ByOHOBa-I"anepkruHa
Bcero 3a 8 cemecTp 26
3.3. CamocrosiTesibHasA padora crygenra (CPC)
Ne Copgep:kanue yueoHoro | Oonem,
Homep 1 HaumeHOBaHMe pa3je/ia AUCHUILIUHBI
n/n 3aJjaHUA JacoB
Paznen 1. Beegenue. 3aiau U MeTOJbLI TEPMO OCTH U
1 A A A A PMOYTIpYT: W3yueHuve nuTeparypsbl 5
TePMOMNPOYHOCTH.
2 W3yueHuve nuTeparypsl
Pazgen 2. OCHOBHBIE COOTHOLLIEHUSI TEPMOYNIPYTOCTH. Teopust I
3  |TeMIepaTypHOro W3ruba MiaacTHH. OArOTOBKA KU 8
naboparopHoii paboTte 3
4 N3yueHuve nuTteparypsbl 7
ITogroroBka kK
5 |Pa3gen 3. TepMONpOUYHOCTb U TEPMOYTIPYTOCTb CTEPXKHEBBIX U o 7
naboparopHoii pabote 1
0a/I0YHBIX CHCTEM.
6 IToaroroska K 7
naboparopHoii paborte 2
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7  |Pa3gen 4. [luHaMHueCcKHe 3a/jauy TEPMOYTIPYTOCTH. W3yuenne nureparypsbl 5

IToaroroBka K 10

8 naboparopHoii pabote 4
Bcero 3a 8 cemecTp 56
4. ®OPMbI KOHTPOJ/IA OCBOEHUSA JNCLHIUII/ITNHBI
CEMECTP HEJE/IN CEMECTPA
1/2|3(4|5| 6 7 |8/9| 10 1 | 12 13
8 ap | JIP ap | JIP JIP, Bonp. Jk3

YcioBHBIE 0003HAYEHUS:
e [IP — nuarHoCTHUeCKast paboTa;
¢ Koutp.P. — koHTpOsBHAS paboTa;
e JIP — maboparopHast paboTa;
¢ Borp. 3k3 — BONpPOCHI K 3K3aMeHY.

TeKyiuii KOHTPO/Ib YCIIEBAeMOCTH CTY/I€HTOB MPOBOAUTCS B AWCKPETHBIE BDEMEHHbBIE HHTEPBAIbI B
cnenyomuyx Gopmax:
e IMarHoctuueckas paboTa;
* KOHTpOJ/bHas pabora;
e nabopaTopHast paborta;
¢ BOMPOCHI K 3K3aMeHY.

HpOME)KYTO‘-IHaﬂ dTTecTalusd rpoBOAUTCA B ('bOpMaX:
¢ 3K3dMeEH.
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5. YYEBHO-METO/JUUYECKOE 1 TH®OPMAIIMIOHHOE OBECHIEUEHUE
JVICITUTI/TMHBI

5.1. OcHoBHas MTeparypa Io AUCLUIVINHE:

1. B. A. Hecrepos, C. B. l'abuaynuH. . PacuéT 6a10K 1 ruiactud Metofiom bybHoBa—T"anepkuta. KpacHosipck:
Cubl'Y um. akagemrika M. ®. Pemietnéra, 2019, a51. pec.

2. B. W. TNoropenos. . BecriuioTHEIe jieTaTe/bHbIE anapaThl: HArpy3Ku v HarpeB. Mocksa: FOpaiit, 2020, 3.
pec.

3. B. 1. Iloropenos. becnunoTHble fieTaTe/bHbIe anraparbl: Harpy3ky 1 HarpeB. Mocksa: FOpaiit, 2019, a51. pec.

4. B. 1. ®eogocwes. Conporusnenne marepuanos. M.: 3n-so MI'TY um. Baymana. 3onoras koynekuus, 2018,
3J1. pec.

5. T B. Benos. . TepmoguHamuka. Mocksa: FOpaiit, 2020, 351. pec.

6. I. B. PoauioHoB. . PacuéTel mapaMeTpoB TerioobMeHa v TeMrieparypHeix moseli. JLEI'TY "BOEHMEX" um.
. ®@. YcruHosa, 1988, 125 3k3.

7. E.T. BopoauHa, A. H. CrapyxuH. . Konebanus u Bosinel. CI16.6I'TY "BOEHMEX" um. /1. ®. YctrHoBa, 2011,
3J1. pec.

5.2. [lonoyHWTeNNBbHAS IUTEpaTypa Mo JUCLUIIVHE:
He TpeOyeTcs..

5.3. ITepuoguueckue UsfaHus:
He TpeOyoTCsl.

5.4. TlepeueHb pecypcoB WHGOPMAI[HOHHO-TeIEKOMMYHHUKALIMOHHOU ceTh "VIHTepHeT", HeoOXOAUMBIX [/ OCBOEHHSI
JUCLIUTIMHEL, 3/1eKTPOHHBIe O1O/IMOTeUHbIe CUCTEMBI:

1. https://e.lanbook.com/book/209822 — DBC Jlans;
2. https://www.youtube.com/watch?v=50jXEWLI9DIU.

CoBpeMeHHbIe TIpo¢hecCroHaNbHBIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HarroHanbHast 3/eKTpoHHasi bubnuoteka (HIB);
2. https://cyberleninka.ru/ - HayuHas snekTpoHHast 6nbioteka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonmHoTekcTOBast 31eKTpoHHas 6ubmoTeka Poccuiickoro ¢hoHzma
(dyHaMeHTaIbHbIX UCCIeJ0OBaHUM.

VHdopmaliioHHbIe CIpaBOYHLIE CHCTEMBI:
1. TexakcriepT — MIH(pOpMaLMOHHBIM MOPTal TEXHWAYEeCKOTo peryiupoBanusi: HopMel, ipaBuia, craHAapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B] 'OCToB
cobctBeHHo reHeparyu BI'TY "BOEHMEX" um. 1. @. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTILntoc- nHGOpMaIMOHHBIN TTOpTas MpaBoBoi MHGOPMAaLIUU.
5.5. [IporpammHOe obecrieueHe:
He TpebyeTcsl.

5.6. lHpopMaliMoHHbIe TeXHOJIOTUU:

B3auMoyieiicTue ¢ obyuaroumucs nocpegcrsom SMOC Moodle BT TY « BOEHMEX» um. I.®. YcTrHOBa.



6. MATEPUAJ/IbBHO-TEXHUYECKOE OBECIIEYEHUWE JUCLHAIIIMHbBI

6.1. J/IeKiHOHHBbIE 3aHATHSA:

Crieiua/IM3MpOBAHHbIE TPE6OBaHI/IH I10 O60py,£[0BaHI/II-O OTCYTCTBYIOT; dyJUTOPHUA C IMTOCAA0YHbIMHU MeCTAMHU I10
KOJ/IMYeCTBY CTYAEHTOB; 10CKA.

6.2. JTaGopaTopHbIe 3aHATHS:
1. IIpoekTop.

6.3. ITpouee:

1. paboyee MecTo MperoziaBareisi, OCHAIllEHHOe KOMITBIOTEPOM C JJOCTYTIOM B VIHTepHerT;
2. pabourie MecTa CTY[eHTOB, OCHaIlleHHbIe KOMITBIOTEPAMH C JOCTYTIOM B VIHTepHeT, NpefHa3HaYeHHbIe IS
paboThI B 3/IEKTPOHHOM 00pa3oBaTelbHOM Cpefie.



IIpunoxenne 1
K paGoueii nporpamMme JMCUMIIMHBI
TEPMOYIIPYT'OCTb KOHCTPYKIIUN

AHHoOTanus padouell IporpaMMsI

Iuciynmisa TEPMOYIIPYTOCTh KOHCTPYKIIUM sensercs AUCLMIVIMHON YacTH, (opMHpyeMoii
y4YacTHHKaMH 00pa30BaTe/IbHBIX OTHOIIeHWil 0710Ka 1, mporpaMmbl MOATOTOBKK 1O HampasrieHuto 24.03.01
PaxkemHble Komniexkcbl u KocmoHagsmukd. [duciuruiviHa peanusyercs Ha (akynbrere A PakeTHO-KOCMUUeCKOU
texuukd BI'TY "BOEHMEX" wum. [J.®. YcruHoBa Kadenpoii A4 CTAPTOBBIE U TEXHUUECKUE
KOMIIJIEKCHI PAKET 1 KOCMUWYECKUX ATITTAPATOB.

HucnunvHa HatjesleHa Ha (OpMHUPOBaHKWE KomnemeHyuil:
ITK-3.2 Crioco6eH MpoBOAUTh PaCYeTHYIO U KCIIEPUMEHTA/IbHYI0 OTPAbOTKY AMHAMUKY U TIPOYHOCTH KOHCTPYKLIUH
W3[jeN1id paKeTHO-KOCMHUYeCKON TeXHUKH.

Co,qepx(aHHe AVCLHHWIIMHBI OXBATbIBAET KPYI' BOIIPOCOB, CBA3aHHBIX C OCHOBAMHK paCyieTa TEeIIOBBIX rnoneii u
TeMIiepaTypHbIX ,qecbopMaqu/i AJI1 PA3/IMYHBIX 3JIEMEHTOB KOHCTDYKIHH: 6aJIOK, IJIaCTUH U O60]'[0LI€K, MdCCHBHBIX
TeJl.

TTporpaMMoii JUCLUIIIMHBI TIPeyCMOTPEHBI CIeAYIoLIe BUAbI KOHTPOJIA:

TeKy1Luii KOHTPO/Ib YCIIEBAeMOCTH CTY/IeHTOB MPOBOAUTCS B AWCKPETHBIE BpEMEHHbIE HHTEPBAJIbI B
ciepyromyx hopmax:
e JMarHoctuueckas paborta;
e KOHTpOJbHas paboTa;
e yabopaTopHas pabora;
*  BOMPOCHI K IK3aMEHY.

HpOME)KYTO‘-lHaH dTTeCTalus IIPOBOAUTCA B Cl)OpMaX:
¢ SJK3dMeEH.

OO61mast TPyA0eMKOCTh OCBOEHUS TUCLIMTUTHHEI cocTasseT 3 3.e., 108 u. [TporpamMMoii AUCLMITIIMHBL TIPEYyCMOTPEHBI
JIeKIIMOHHBIe 3aHATHs (26 4.), 1abopaTopHBIN MPAKTHKYM (26 u.), camocTosiTenbHast paboTta cryznenTa (56 u).
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IIpunoxenue 2

K paboueii nporpamMme UCUMILIMHDI
TEPMOYIIPYT'OCTb KOHCTPYKIIUN

TEXHOJ/IOTYX U ®OPMbI OBYUYEHUSA

PEKOMEH].Ia].[l/Il/I 10 OCBOE€HHUI0 JUCILUII/IMHBI /I CTyA€HTA

TpynoeMKOCTb OCBOEHUSI AUCLMILIMHBI cocTaBasgeT 108 4., 3 HUX 52 4. ayiUTOPHBIX 3aHATHH, U 56 U.,
OTBeZIeHHBIX Ha CaMOCTOSITebHYO0 paboTy CTyzAeHTa.

PekomMeH/IallMM 10 pacripe/ie/ieHHI0 yueOHOrO BpeMeHH M0 BH/laM CaMOCTOSITe/IbHOW paboThl U pasjesam
MUCLIUIIMHBI TIPUBEZEHBI B Tabu1e.

KoHTposb OCBOEHUSI AMCLUILIMHBI MPOU3BOJUTCS B COOTBETCTBUM C ITO/IOKEHHEM O TeKYIEeM, pyOeKHOM
KOHTPOJIE YCIIEBaEMOCTH U TIPOMEXKYTOUHOH aTTeCTaluK 06yUaroIuXcsl.

@DopMbl KOHTPOJIS Y KDUTEPUU OLIeHUBaHUS MPUBE/IEHBI B IPUIOKeHNH 3 K Paboueli mporpamme.

HaumeHoBaHue PexoMenaveMast THTeDarypa TpynoeMKoOCTh,
padoThI Ay patyp yac.
Paspen 1. Beesenne. 3afgauu 1 MeTOABI TEPMOYIIPYTOCTH M TEPMOIIPOYHOCTH.
I". B. Besnos. . TepmoguHamuka: Mocksa: FOpaiit, 2020 (1)
N3yuenue .
JHTepaTypLI I. B. PO,E[I/‘IJOHOB. . PaCl"-IETbI napaMeIpOB TeTrI000MeHa W TEMITePATYPHBIX 5
nionieii: JLBI'TY "BOEHMEX" um. [1. ®. Ycrunosa, 1988 (1,2)
Wtoro no pasgeny 1 5
Paspen 2. OCHOBHBIE COOTHOLIEHUs TePMOyNpyrocTu. Teopusi TeMriepaTypHOro u3ruda njiacTuH.
N3yuenue B. A. Hecrepog, C. B. I'abugynmmH. . PacuéT 6a0K U M1acTHH METOJ,0M 7
JIATeparypbl BybnoBa—T"anepkuna: KpacHosipck: Cubl'Y um. akagemuka M. @. PemieTHéRa,
IToaroroBka K 2019 (4, 5)
nabopaTopHOM B. . IToropenos. . becnunoTHeIe jieTaTeIbHBIE arrapaThl: HArPy3KW U HarpeB: 8
pabore 3 Mockga: FOpaiit, 2020 (5, 6)
Wrtoro no pa3geny 2 15
Pa3gen 3. TepMONpOYHOCTH U TePMOYHPYIOCTh CTEP>KHEBBIX H 0a/I0UHBIX CHCTEM.
M3yueHue B. N. IToropesnos. becnuioTHbIe jleTaTe/lbHBIe anmiapaThl: HATPY3KW U HarpeB:
[ — Mockea: FOpaiit, 2019 (1, 4) 7
B. A. Hectepos, C. B. l'abuay/nun. . Pacuét 6a10K 1 TUIaCTHH METOZIOM
IloaroroBka K BybnoBa-T'anepkuHa: KpacHosipck: CubI'Y um. akagemuka M. @. PeriieTHéRa,
nabopaTopHo 2019 (2,3) 7
pabore 1 I'. B. Benos. . TepmoguHamuka: Mocksa: FOpatit, 2020 (3, 4)
B. U. ®eonocres. Conpotriaenre Matepranos: M.: U3a-so MI'TY nm.
Iloaroroeka K BaymaHa. 3omoTas Kostexius, 2018 (4, 5)
n1aboparopHo# I. B. PoguioHOB. . PacuéTsl MapaMeTpoB Ternnoo6MeHa U TeMIepaTypHbIX 7
patore 2 noneit: JLBI'TY "BOEHMEX" um. JI. ®. YcruHosa, 1988 (2, 3)
Wrtoro no pasgeny 3 21
Paszgen 4. [luHamMu4yecKue 3a7a4 TePMOYIIPYroCTH.
N3yuenue 5
SUTEDTYPh! E.T. BopopuHa, A. H. CrapyxuH. . Konebanus v BosiHbl: CIT6.BI'TY
IogroToska K "BOEHMEX" um. [I. ®. ¥ctuHoBa, 2011 (1, 3, 4)
nabopaTtopHoi 10
pabore 4
Wroro no pasgeny 4 15
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Ilpunoxenue 3
K paGoueii nporpamMme UCUMILIMHBI
TEPMOYIIPYTI'OCTb KOHCTPYKIIUN

®OH]] OLIEHOYHBIX CPE/ICTB

@DOoH/[] OIIEHOUHBIX CPE/ICTB, TIO3BOJISIOIINE OIIEHUTE Pe3y/IbTaThl 00yUeHus 0 JAHHOMN JUCLIUTIIVHE, BKTIOYAOT B
cebst:

e MarHoctuueckas pabora
* KOHTpOJbHast pabora;

*  BOMPOCHI K 9K3aMEHY;

¢ jyabopaTopHasi pabota;

*  JK3aMeH.

Kpurepuu oneHuBaHus

JuarHocruyeckasi padora
HuarHoctudeckast pabota rpoBoauTcs B popme Tecta B8 SUOC Moodle:

® TIpY NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He aTTecTalys;
e TIpY IIPaBU/ILHOM OTBeTe Ha 60% BOMPOCOB U Oosiee - aTTeCTaLysl.

KonTposibHas padora

KoHTponbHas paboTa BK/rOUaeT B cebs pelieHre Tpex 3a/au Mo MpoigeHHoMy Marepuany. KputepreM ciaun
KOHTDPOJILHOW PabOTHI SIB/IIETCS TTPABUIBHOE peIlieHHre He MeHee JBYX 3a7iad.
[Ipumeps 3a7iau BXoAaT B coctaB Y MK IUCLIUIIIMHEL.

Bomnpocsl k 3K3amMeHy

VcTouHMKY TeMnepaTypHOIO Harpy)>keHuUsl TeXHUYeCKUX CUCTEM.
Buzib1 HaripskeHHO-/1e)OPMUPOBAaHHOTO COCTOSTHUSI.
Knaccudukaiys 3aay TepMOYTIPyTOCTH.
[ToBeseHrie MaTepuasioB NPy MOBBIIIEHHBIX TeMIepaTypax.
Mertogp! pellieHust 3a/jau TEPMOIIPOYHOCTU U TEPMOYTIPYTOCTHU CHUCTEM.
KoaddunmenT remneparypHoro paciivpenusi. TeMrepaTypHble HallpsDKeHUsI B CTEP)KHSX. YpaBHeHVe paBHOBeCHUsl
CTep>KHS 107, fleliCTBUEeM TeMI1epaTypPHOro Harpy>keHusl. TepMOIpPOUYHOCTb CTEP>KHS P Pa3/UYHbIX YCI0BUAX
3aKpernieHus (>kecTkoe, ynpyroe). Ciayyali HepaBHOMEPHOIO 110 J/IHe Harpesa.
OCHOBHBIE [IOTYIIIEHUs] TEOPUU TeMIlepaTypHoro u3ruba 6anok. HanpspkeHus v gedopmarpu 6aok npu usrube.
Ycunust ¥ MOMEHTHI B 6arkax, 00yC/IOB/IeHHbIE HAaTPEBOM.
OrmpeeneHue HarpspKeHUH B OasikaxX TPy TeMITepaTypHOM H3rube 1o U3BeCTHBIM YCUIHSIM U MOMEHTaM.
BriBog, ypaBHeHMI paBHOBeCHst OaloK B yCUIKSIX M MOMeHTaX. BLIBOJ, ypaBHeHUs! YIIPYToi JIMHAHN 0aJIKu 1py
TepMOMeXaHUUeCKOM Harpy>KeHUHU.
Buzibl rpaHUYHBIX YCIOBUM U MX MaTeMatuuecKast ¢opMynripoBka. O61ijasi METOAMKA pellieHHsT ypaBHeHHsI yIIpyroi
JIMHUY DaJTKU.
Pelienvie ypaBHeHUs YIIPYTOi TMHUK OA/KK METOAOM Pa3jIoyKeHUs] B TPUTOHOMeTpUUecKui psig dypbe.
Merop B3BellIeHHBIX HeBs130K. [IprubmKkeHHOe pellieHre YpaBHeHHs yIIpyToi TMHUN MeTogoM by6HoBa-I"amepkuHa.
ArnmnpokcruManys pelleHrsl TPUrOHOMeTpUYeCKUMU (PYHKLIMSMM U TIOJTMHOMaMU.
Oco6eHHOCTH MeTO/ja KOHEUHBIX /IEMEHTOB JIJ/Is PELIeHHs 3aiau TepMOYTpyrocTy. ITocTpoeHre KOHeYHOo-
3/IEMEHTHOI'O pellleHUs [J1s1 CTePIKHS.
IMocTpoeHre KOHEYHO-3JIEMEHTHOTO PEeLleHus 3a/jaud TeEMITepaTypHOro u3rnba 6aok.
3akoH [roamens-HeliMaHa [ijisi TP€XMEPHOT'0 HaMpsKeHHOTO COCTOSIHUSI.
CoOTHOILIeHUS] MeX/y HalpsDKeHUsIMU U lehopMaLiMsiMU B 1eKapTOBOW cUCTeMe KOOp/UHAT.
YpaBHeHUs1 paBHOBeCHs B HAlIPSDKEHUSX U B IlepeMelleHUsIX.
[JonyiieHus Teopyy TeMIepaTypHOTrO W3ruda miacTyH.
YpaBHeHUs paBHOBeCHsI PSIMOYTOJIbHBIX TUIACTHH B YCUIUSX M MOMEHTaX.
Pa3pernatoiiiee ypaBHeHre TeOpUM TePMOYIIPYTUX M/IACTHH B NepeMellleHusix. [ paHWuHbIe yCI0BUS.
Perienue 3azjaun A/is1 IIaPHUPHO-OTIEPTOM T7IaCTUHBI B psiiax Pypbe.
OcHoBHbIe BUAIBI Teruionepefaun. 3akoH Pypbe. YpaBHeHMe TelIONpPOBOAHOCTH.
[IpencraBneHve Temmneparyphbl B BUe psifia 0 rornepeyHoii koopauHare. OcpeiHeHHbIe ypaBHEHUS
TEIJIONIPOBOAHOCTH [ijisl CTepyKHeH, 6asoK U IPsIMOYTOMbHBIX TUIACTHH
JvHamuueckue ypaBHeHUs TePMOYIIPYTOCTH B /1eKapTOBbIX KOOpAuHarax. HecralvioHap-Hble ypaBHEHUsI
TEM/IONPOBOAHOCTH. BBIBO/] ypaBHEHUM AUHAMUKY TEPMOYTIPYTUX OA/I0K ¥ TIPSIMOYTO/IbHBIX TU1acTUH. OcpeHeHHbIe
ypaBHEHUs TETUIONPOBOSHOCTH JJIs1 HeCTal[i-OHapHOT0 CJTyJast
AHamuTHUeCcKoe pellleHre AMHAMUYeCKUX YPaBHEHUH TepMOYIPYTroCTH 6a/ioK U MPSIMOYTO/TBHBIX TJIACTHH JIIsT
C/Tydasi apHUPHOTO onupanus. [TpubmmkeHHOe perrieHre MeTooM ByOHOBa-I"anepkuHa.

JlaGopaTopHasi padoTa
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Jomyck K BhIMOTHeHUO JIP IpOMCXOUT, PY YCIOBUY HAJIMUUS Y CTY/IeHTa ITeUaTHON BEPCHUH TUTY/IEHOTO
JIUCTA OTYeTa Mo JlabopaTopHoi paboTe, B hopMe ycTHOTO cobeceloBaHMS TI0 TEMaTHKe 1ab0paTOpHOU paboThI.
OtBeTnI Ha 6osiee 50% BOIPOCOB SIB/SIETCS IOMYCKOM K 1abopatopHoii pabore.
OrueT 110 J1abopaTopHO# paboTe MpeCTaB/ISIeTCS B [IEYaTHOM BU/ie B opMare, TIpelyCMOTPEHHOM JijIsi OTUYeTa o
naboparopHo# pabore. 3aiuTa oTUeTa MPOXOAUT B hopMe [0K/Iaza CTy/ieHTa T BLINOJHEHHOH paboTe ¥ OTBETOB Ha
BOTPOCHI npernofiaBaresisi. OTBeTwl Ha Gomee 50% BOTIPOCOB SIB/SETCS 3aI{UTOMN J1abopaTopHOi paboThI.
KoHTponbHBIE BOTIPOCHI 110 TeMe 1ab0paTopHBIX paboT mpescTaBiaeHsl B Y MK AucUIIMHEL

JK3aMeH

Horiyck K caade 3K3ameHa opopMIIsieTCsi TIPU YC/IOBUM TIOTIHOTO BBITIOJTHEHHSI BCEX MePOIIPUSTHM,
TIpeJyCMOTPEHHbIX IPaMKOM KOHTPOJIbHBIX MEPONPUSITUM.
JK3aMeH 110 JUCLUIIMHE [TPOX0JUT B (hopMe yCcTHOTO cobecejoBaHHS U OTBETOB Ha BOIIPOCHI K SK3aMeHY.
[IpenogaBaresns 3a/iaeT yeTbIpe BOIIPOCA.
[IpaBu/IbHBIN OTBET Ha /jBa BOIIPOCA SIBJISIETCS] OCHOBaHUEM [I7Is1 TTIOJTyUYeHHs] CTY/IeHTOM OLIeHKU
"y[0B/IETBOPUTE/ILHO" 110 AUCLIUIUIMHE.
[IpaBU/IBHBIN OTBET Ha TP BOIIPOCA SIB/ISIETCSI OCHOBAHUEM JIJIs1 TTOJTyUeHUsl CTYZeHTOM OL|eHKH '"XOpoLo" 1o
JUCLIUTIIVHE.
[TpaBu/IbHBIN OTBET Ha YeThIpPe BOTIPOCA SIB/ISIETCSI OCHOBAHUEM JIJIs TIOJTyUeHUs CTyIeHTOM OL|eHKH "OTJIUUHO" TI0
JUCLIUIIIVHE.
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[MaciopT ¢oHzAA OLIEHOYHBIX CPE/ICTB

AypuTopHbIe <
3aHATHA B m N ﬁ
KOHTAKTHOM 5 m g u=:“ g gt
popme TE SF 2
A 4 T &I E Y
0| O o Sg f§g| &C
g g HauMeHoBaHHe Pa3jie/ioB U b ’§ el &g eNe!
&’ = JUAAKTHUYECKUX eJHHHUL] &) o = | E g e~ g = o B
o ¢ |3 [+°] =] =
25 M = = 5| 8K < ST
O H | g EE|=8 oy
2 E|§E0E 5| EB
g 5 | EE
= 4 =
= o
4 8 Pa3pen 1. Beegenue. 3aaum 1 MeTO/ibI 15 10 10 0 5 75 KonTponbHas
TepMOYIIPYTrOCTH ¥ TePMONPOYHOCTH. pabota
Bonpocs! K
Paspen 2. OCHOBHBIe COOTHOLIEHUSA ﬂa%KsaaN'[rf)Hz’laﬂ
4 | 8 |repmoynpyrocru. Teopus 2| 9| 3| 6 | 15 25 p;’GOT ;’
TEeMIIepPaTypPHOro U3ruda miacTuH. KoHTporbHas
pabora
Paspen 3. TepmonpouHocTs U Ha60;>6a§f§> Hast
4 8 |Tepmoympyrocrtb cTep)KHeBBIX M 44 23 10 13 21 25 P ’
6 KoHntposnpHas
Q/JI0UHBIX CHCTEM.
pabota
Bormpocs! K
JK3aMeHy,
4 8 Paspen 4. ilunamMuyeckue 3afauu 75 10 3 - 15 75 JlabopatopHast
TepMOYIIPyroCTH. pabora,
KonTponbHas
pabota
Bcero 3a 8 cemecTp 108 | 52 26 26 56 100
Bcero no gucuuimnimHe 108 | 52 26 26 56 100
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Onenouynblie MaTepuassbl o aucnumanae TEPMOYIIPYT'OCTD KOHCTPYKL[I/Iﬂ

ITK-3.2 - CnocobeH npogodumsb pacuemHyio U 3KcnepumMeHma/abHylo ompadbomky OuHaMuKu U npoyHocmu
KOHCMpyKyuii u3denutl pakemHo-KOCMUYECKOU MexXHUKU

Ne 1l

Ne 2

Ne 3

Ne 4

Ne 5

HpquTaf/iTe TEKCT, BbI6epI/ITe HpaBH]’[BHBlﬁ OTBET U 3alIMIINTe dPIryMEHTHI, OGOCHOBBIBEII-OH_[I/IE BbI60p OTBeTa
Kaxkoi1 3aKOH MOyKeT UCI0/Ib30BaThCSI AJIs1 COCTaB/IEHUA ypaBHEHI/Iﬁ BpallaTe/JIbHOI'0 ABVKEHWsA CUCTEMBI?

1.  3akoH coxpaHeHUs SHepruv
2.  3akKOH COXpaHeHWs UMMY/bCa
3.  3aKoH COXpaHeHHsI MOMeHTa UMITy/bCa

4,  3aKoH COXpaHEeHUs1 MaCChl
ITpouunTaiiTe TEKCT U 3alMIIUTE Pa3BepHYThI 000CHOBAHHBIN OTBET

Kaxoit MaTtemaTrueckoii hyHKIMel ompe/ieisieTcsl 3aTyxaHne COOCTBeHHbIX KojiebaHUH TMHeHHOM
KojiebaTeIbHOY CUCTEMBI?

ITpouunTaiiTe TEKCT U 3alMIIUTE Pa3BepHYThI 000CHOBAHHBIN OTBET
[aHa cucrema ¢ ByMsI CTeTIeHsIMU CBOOO/BI, OTIPeZieISTIOIasicsi pACUeTHOM CXeMOl Ha PUCYHKe:

!

IETETN
3 3

3HaUeHHE HEeCTKOCTH NpyAHH A . Macca 000HX OIOKOB m .
OHPB,E[ECIHTE 3HAYECHHA COOCTBEHHBIX KP¥TOBBIX TacTOT KOJIeODaHHH CHCTEMEI

X5

HpO‘—IHTaﬁTe TEKCT U YCTAaHOBUTE 1TOC/I€40BATE/IbHOCTD

®dopMyIMpoBKa paspellarolell CUCTeMbl YPaBHEHUH [J1s1 AUHAMUUECKON CUCTEMbI C HECKOJIBKUMU CTeTleHsAMHU
CBOOO/BI C UCIIONB30BaHKEM 3aKOHA COXPaHeHHs UMITY/Ibca (3aKOHa COXPAaHeHHsI MOMEHTa VIMITYJIbCa).
3anuIrTe COOTBETCTBYIOLIYIO I10C/Ie/[0BaTebHOCTE LIU(P C/ieBa Hallpago:

1.  3aMeHUTb yNpyrve v JUCCUIIAaTUBHbIE CBS3U MEX/Y Te/laMU COOTBETCTBYIOIIMMU peaKkLUsIMU

2. 3anmcarth COOTHOIIEHUs A5 qedopMaiiyii (CkopocTeli fedopMaliuii) B COOTBETCTBUM C BBIOPAHHBIM
TPaBUJIOM 3HAKOB

3. 3amnucaTth COOTHOIIIEHUS A YCI/I]]I/Iﬁ B CBA34X B 3dBMCHUMOCTU OT KWHHEMdTHUeCKUX Hern3BeCTHBIX

J11st KaXKZ10T0 M3 TBepAbIX Tes 3alMcaTh YpaBHEeHHsT 3aKOHA COXpaHeHUsI UMITY/IbCa (3aKOHA COXpaHeHMs
MOMEeHTa UMITy/IbCa)

HpO‘—IHT&ﬁTe TEKCT, BbIGepI/ITe HpaBH]’[beIﬁ OTBET U 3allUIINTE apryMeEHTHI, O6OCHOBBIBaI-OH_[I/Ie BBI60p OTBETa

Kako#i KHHeMaTHUueCKOM XapaKTePUCTHKE IMPOTOPIIMOHA/ILHO YCHTAE OT BSI3KOTO COTIPOTHB/IEHHMS
JHaMUUeCKON CHCTeMBbI?
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Ne 6

Ne 7

Ne 8

1. Ckopoctu
2.  YckopeHuro
3. Ilepemeluenuro

4.  YrnoBomy OTKJIOHEHWIO
IIpouuTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE

Hwxe MpuBeAEeHbI OripeAe/eHrs, COOTBETCTBYIOLIIKE TIOHATHUAM U3 obnactu KonebaHuii cucTeM U AWHaAMHWKH

KOHCTPYKI_[HI‘;I. ITocTaBbTE B COOTBETCTBUE oripeziejIeHUAM M3 TIpaBOro CTOJ'I6L[8 ITOHATHSA M3 JIEBOI'O:

1. Ywucno A. Ko/mM4ecTBO He3aBUCHUMBIX TIepEMEHHBIX, MUHUMAaJbHO He0OX0ZMMOe
cTerieHei cBOOOBI /IJIs1 OTIMCAHUS IBHXKEHHUS] CUCTEMBbI
2. ®opma B. oTHOCHUTe/bHBIE 3HAUEHUST AMIUTUTYJ, CTeTIeHel CBODO/bI /1Ist
KoJIe0aHUH COOTBETCTRBYHOIIIeH YaCTOThI COOCTBEHHBIX KO/IeOaHUI
3. BuptyansHoe C. TpOU3BOIIBHOE Masioe TepeMellleHHe, Y 0BAeTBOPSIIOIIee
repemeliieHre KUHeMaTHyeCKUM OrpPaHAYeHUsIM CUCTeMbI

D. mporecc, KOTOPOMY COOTBETCTBYeT 3HaueHre Ko3dduieHTa
4. JemrrpoBaHUst
Anepuoguueckuit
OTKJIUK E=1

E. OeckoHeuHO Maroe repeMelrieHNe, VAOBIETBOPSIOLee KHHEMaTHue CKUM
OrpaHUYeHUSIM

F. mporecc, KOTOpOMy COOTBETCTBYET 3HaueHue Ko3(duiieHTa
nemMribupoBaHus

=1

G. MakcuMasbHble 3HaUeHUs AMIVIUTY[ CcOOCTBEHHBIX KOjiebaHmii
H. KomnuecTBO 0OLEKTOB B CUCTEME

HpO‘—II/ITElI\/‘ITE TEKCT, BbI6epI/ITe HpaBH]’[BHBlﬁ OTBET U 3alIUIIUTe dPIr'yMEHTHI, OGOCHOBBIBEII-OH_[I/IE Bbl60p OTBEeTa

Kakomy miporieccy cooTBeTCTByeT 3HaueHUe Ko3(duirieHTa geMrprupoBaHUs

C>12

1.  KonebarenbHbIH TIporiecc
2. I'panuia anepuofuYHOCTU
3.  AnepuojuyecKuil OTKIUK

CBoboziHbIE He3aTyXarolue KojiebaHus

HpO‘IHTaﬁTE TEKCT, BbI6epI/ITe MpaBU/IbHbI€ OTBETHI U 3alTUIIINTE apPT'YMEHTHI, 06OCHOBI)IBEII-0LL[I/IE BI)I6OP
OTBETOB

Kakumy opMysiaMu OIMCHIBAETCST OTKIIHK /11 CBOOO/HBIX 3aTyXarOI[UX KOjie6aHUH CHCTeMBI C OfHOMN
CTerneHbi0 CBOOO/IbI?
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v
1. x=x,cos(®f)+—Lsinfot)
n

Lo,x, +1

o Y sin( @, )+ x, cos( @,t)

[

X=e

@,
x=Ce " cos(a,t—¢)
4. x=Ccos(®f—0)

Ne 9 HpquTaf/iTe TEKCT, BbI6epI/ITe MpaBU/IbHbIE OTBETHI U 3alTUIIINTE apPT'YMEHTHI, 06OCHOBBIBEII-OLL[I/I€ BbI60p
OTBETOB

B kakoii popme MoxkeT ObITh 3armcaH uHTerpas roamens?

1. —— [ F(t)cos[w,(t—1)]d
mw,, -
1 1
2. —— [ F(t-t)sin(w,T)dt
mw,, -
1 i
3. —— | F(t=t)cos(e,t)dt
mw,, -
1 i
4. —— [ F(t)sm[o,(t-1)]dt
mo, = °

Ne 10 TTpouuTaiiTe TEKCT, BHIOEPHTE MPABU/ILHBIE OTBETHI U 3aTMIITUTE apryMEHThI, 000CHOBBIBAOIIME BEIOOD
OTBETOB

ITpu pacueTe 3ajjaun, CBSI3aHHOM C AWMHAMUUECKHAM aHAIM30M TOCTYTIaTe/TbHOTO IBMXKEHUST CHUCTEMBI C OFHOM
CTeMeHbI0 CBOOObI, KaKOK (hM3MUeCKHi 3aKOH (3aKOHBI) MOXKET (MOTYT) OBITh UCIIO/IB30BaH /IS BEIBO/A
muddepeHIMATEHOTO yPaBHEHUS?

1.  3axkoH ['yka

2. 3akoH KynoHna

3.  3aKoH cOXpaHeHHsI MOMeHTa UMITy/IbCa
4.  3aKOH COXpaHEeHUs UMITy/IbCa

5.  Tpetuii 3akoH HbtoToHa
Ne 11 IlpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE

Hwke nipyBeieHbI OTpe/ie/ieHrsi, COOTBETCTBYIOIIE MOHATUSIM U3 001aCTH KoeOaH!ii CUCTeM U AUHAMUKU
KOHCTPYKLMiA. [locTaBETe B COOTBETCTBHE OIpe/ieIeHHUsIM U3 TIPaBOro CTO/IOLa MOHSATHS U3 JIEBOTO:
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1. OGmiee pemeHHe CHCTEMEI q {Hﬂ}}ms(ml_f_q)l) +
ypaBHeHHH, OITHCHIBAIOIISH A.
KoTeGaHHA CHCTEMBI C ABYMSA
CTEMeHAMH CBOGOIBI

+C, {u(:} yeos(wyt —¢,)

2. Kpyromaa gacTora k
coOCTBeHHEBIX KoTeGaHHH B. —
CHCTEMEI ¢ OJHOH CTeleHEI0 m
cBOOOIBI

3. Bespa3smepHsri ko3 dHITHEHT c
3aTyXaHHA C.

2mo

4. TlepHox xoneGaHHH CHCTEMSI C 21

OIHOH cTeneHbl0 CBOGOIBI D. —
@

m

E. —

F. ——
21O
C
G. E—
mao
- C‘l{ym}sﬂ?(mlf—d}l)+
. +C, {um}sii?(m:r—d):)
C
L. ——
2mo

Ne 12 INpouuTaiiTe TEKCT U yCTAaHOBUTE ITOC/Ie/JOBATeTbHOCTh

®DopMyaMpoBKa paspellarollell CUCTeMbl YPaBHEHUH [J1s1 AMHAMUUECKON CUCTeMbI C HECKOJIbKMMU CUCTeMaMM
C UCTI0/Tb30BaHNEM 3aKOHA COXPaHeHUsI UMITY/bCa (3aKOHa COXPaHeHUsI MOMeHTa UMITY/bCca). 3aruIlyTe
COOTBETCTBYIOLLYIO T10C/Ie/l0BaTeIbHOCTh LGP C/ieBa Halpago:

1.  3ameHWTH ynpyrue U AUCCUIATUBHbIE CBS3U MEX/Y TeJlaMU COOTBETCTBYIOIIMMU peakLusIMU

2. 3armcarh COOTHOIIEHUs AJ1s AedopMaliiil (CKopocTel e opMaliyii) B COOTBETCTBUH C BLIOPAHHBIM
TIPaBUJIOM 3HAKOB

3.  3amucaTb COOTHOLUIEHHS AJIs1 YCUIUM B CBSI3AX B 3aBUCUMOCTH OT KMHEMaTHueCKUX HeM3BeCTHbIX

4.  3armcaTb COOTHOILIEHUS A1 BUPTYa/lbHBIX PaboT BCeX CHJI, BK/IIOYAst CUTy MHEpPLIU

5.  TIpupaBHSATH K HY/FO CYMMY BHPTYaJIbHBIX paboT

6. B cymme BUpTya/ibHBbIX paboT CrpyMNIUPOBaTh MOJ00HbBIE C/laraeMble Y BUPTYaJIbHbIX TIePeMeLLeH

CKOOKy MpY Ka’kIOM BUPTYaIbHOM ITepeMelleHUH TIPUPABHSATE K HYITIO
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